Reagents. Sodium sulfite (≥98%), sodium bisulfite (ACS reagent, mixture of NaHSO3 and Na2S2O5), δ-gluconolactone (GL, meets USP testing specifications), 1,3-propanesultone (PrS, 98%), sodium hydroxymethanesulfonate (formaldehyde-sodium bisulfite adduct, HMSNa, 95%) and dioxane (puriss. p.a. ACS reagent) were purchased from Sigma-Aldrich (Switzerland). 3,4,9,10-Perylenetetracarboxylic dianhydride (PTCDA, 98%) was purchased from Acros Organics (Belgium). N,N-diisopropylethylenediamine (>97%, C6H20N2, CAS number 121-05-1) was purchased from TCI Europe (Belgium). Concentrated aqueous formaldehyde solution (37-41%, stabilized with 12% methanol) was purchased from Fisher Scientific (UK). Unless otherwise stated, all chemicals were of analytical or reagent grade purity and used as received. Water was purified by means of a MilliQ system (resistivity ≥ 18 MΩ). All the experiments were carried out at room temperature (23 ± 1 °C). pH Measurements. A Hanna Instruments (USA) HI5222-02 benchtop pH-meter was used together with a HI1330B glass body combination pH microelectrode from the same company. The pH-meter was calibrated with standard buffer solutions (pH values: 1.670, 4.010, 7.010, 10.01 and 12.45) before each set of analysis. The pH-electrode was cleaned after each analysis by repeated immersion in water, the excess water gently removed with hairless paper and immediately immersed in the solution to analyze. The pH-meter was interfaced with a computer through the software HI92000 -5.0.38 (Hanna Instruments, USA) to allow continuous recording of pH values with a time interval of 1 s.
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Fourier-transform infrared spectroscopy (FTIR). FTIR in attenuated total reflectance (ATR) conditions were performed with a Bruker Alpha P spectrophotometer equipped with a diamond window. Spectra were acquired with a 4 cm -1 resolution.
Scanning electron microscopy (SEM). SEM was performed with a Hitachi SU5000. Sample preparation: the reaction mixture containing the precipitated aggregates was centrifuged (7000 rpm, 10 min), the supernatant discarded and the fluffy pellet gently redispersed in water. A small amount of properly diluted aqueous suspension was dropped on a small piece of (100)-cut silicon wafer (previously hydrophilized by treating them at 90°C for 1 h with acidic piranha solution. Caution!).
The samples were allowed to dry in open air at room temperature. To facilitate imaging, the silicon substrates were mounted on conductive carbon tape and sputtered with 4 nm of Pt/Pd alloy.
Typical experimental protocols. A 1.3 M methylene glycol (MG) stock solution was prepared by diluting 5 mL of formaldehyde solution with water to 50 mL. This solution was aged at least 24 h before use and could be stored at room temperature for at least 1-2 weeks. The methanol present in the formaldehyde solution as stabilizer was considered to have negligible or no influence on the MGS clock reaction 1 . A sulfite-bisulfite stock solution was prepared by dissolving 0.07 g of sodium sulfite Na2SO3 and 0.58 g of sodium bisulfite NaHSO3 in 40 mL of water. This solution contains 14 mM sulfite and 140 mM bisulfite. Deoxygenation was not necessary, but to ensure reproducibility of the results this solution was always freshly prepared and used within two hours.
Reactions were carried out in open-to-air 15 mL-glass vials, with PTFE-coated magnetic stirrer bars (5x20 mm) rotating at 500 rpm for mixing. Table S1 reports the typical volumes used. The sulfitebisulfite stock solution was first diluted with water, then the pH electrode was immersed to allow equilibration. The methylene glycol (MG) stock solution was added at last. The final volume was always 10 mL. The concentrations of methylene glycol tested ranged from 75 mM to 500 mM.
Concentrations of MG ≤ 50 mM failed to give a proper clock behavior. The sulfite and bisulfite concentrations were 5 mM and 50 mM respectively, corresponding to an overall concentration of S(IV) species of 55 mM. The chosen amounts (Table S2) h. The mixture is then allowed to cool to room temperature and added to 100 mL of water under stirring. The resulting suspension is centrifuged (8000 rpm, 10 min) and redispersed in dioxane at least three times. Eventually, the residual solvent is evaporated under vacuum. Yield: ca. 80%. The calculated molecular mass is ⁓645 g mol -1 . The product was characterized by means of ATR-FTIR ( Figure S0 ). The apparent pKa was determined by means of pH titration. 
